It is unfortunate that Yang et al.
It is unfortunate that Yang et al. (1) misrepresent the contents and conclusions of our recent study (2) . Our study was motivated by the recent publication of papers reporting the detection of positive selection in many genes of the human lineage by using the branch-site method (BSM) and others, where the ratio () of nonsynonymous to synonymous nucleotide substitutions is used as a measure of positive selection (e.g., ref.
3). Because the number of nucleotide substitutions per gene (n) in the human lineage after separation from the chimpanzee is very small (n Ϸ 4) and BSM depends on the large sample theory, we examined the theoretical basis of BSM in comparison with the small-sample method (SSM) using Fisher's exact test (4) , which gives accurate statistical tests for small samples.
Our application of SSM to Bakewell et al.'s (3) data suggested that only 5 of the 13,888 genes studied were under positive selection in the human lineage, though BSM identified 154 genes (3). Our computer simulation showed that this discrepancy is caused by the unusual distribution of the type I error value (P) (peaks near 0 and 1) in BSM (Fig. 2 in ref. 2). In SSM, P was always greater than 0.1, as expected for very small n. Further investigation showed that the peak near 0 (P Ͻ 0.01) was caused by an abnormal behavior of the likelihood ratio test. This tendency persisted even when n increased. Fig. 1 A and B show the distribution of P for SSM and BSM, respectively, in the case of F ϭ 1, B ϭ 0.25, and b S ϭ (0.06, 0.06, 0.1) in ref.
2. The distribution of P for SSM is approximately uniform as expected, but that for BSM is bimodal, the frequency of P Ͻ 0.05 reaching 0.073. In other computer simulations, similar results were obtained for BSM, the frequency of P Ͻ 0.05 reaching 0.07 to Ͼ0.08 (3, 5) .
With this peculiar distribution of P, one cannot use BSM as a proper statistical test. When tens of thousands of genes are examined, biologists often find many genes under positive selection by BSM (e.g., ref.
3). They then speculate biological meanings of selection for each gene. Here the frequency of occurrence of P Ͻ 0.05 is irrelevant for biologists, because they believe each gene evolves differently. It is also meaningless to compute the power of BSM because of the peculiar distribution of P. Yang et al.'s comment on parsimony is irrelevant because we used closely related sequences and showed that parsimony works well (2) . However, the above statistical argument will be belittled if we note that most nonsynonymous substitutions do not change protein function (e.g., refs. 6, 7). Therefore, the variable methods give low rates of predicting positively selected codon sites (2, 7) . This is true with BSM as well. When we applied BSM to rhodopsin data (7), only 4 of the 34 functionally important amino acid changes were identified, whereas 35 changes with no functional effects were judged to be under selection.
In the presence of these problems we cannot recommend Bayesian methods for detecting positive selection. 
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